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Comet Catalina for Christmas

Chart showing the path of Comet 2013 US10 (Catalina) comet location shown for 1st December
For those who are prepared to get out of bed early and
The comet passed perihelion (closest to the Sun) on 15 th
brave the cold early morning air there is a special treat
November and is now moving away from the Sun but is
in the south eastern sky during December. A fairly
approaching Earth. By the end of December Catalina will
bright comet known as: 2013 US10 (Catalina) is going
be closer to Earth (136 million kilometres) and at its closest
to climb up from the eastern horizon towards the bright
to the bright red star Arctarus in Boötes. When it its closest
red giant star Arcturus in the constellation of Boötes.
to Arcturus it will be easiest to find but once it is found at
any time it should be easier to locate again. It will carry on
getting closer to Earth until 17th January when it will be just
108 million kilometres from us. It will then begin moving
out to the outer reaches of the Solar System and will start
to become fainter.
Comet 2013 US10 (Catalina) will not be visible to the
naked eye but should be easy to find using a pair of 9 x50
binoculars. However when it is at its closest to Arcturus on
31st December the bright star will interfere with the comet’s
visibility. The head of the comet is expected to be half the
diameter of the full moon possibly with a short faint tail
which should be observable well into February.
NEXT NEWBURY ASTRONOMICAL SOCIETY MEETING
4th December
The Green Flash
Website:
www.newburyas.org.uk

Comet 2013 US10 (Catalina)
On the chart above the path of Catalina is marked in
red with time markers showing the date and time. The
dates start at 7th December and all times are 06:00.
During the first week in December the comet will be
close to Venus on the south eastern horizon.

NEXT NEWBURY BEGINNERS MEETING
16th December ET. Is Anybody Out There?
Website:
www.naasbeginners.co.uk
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ET – is anybody out there?
Probably the question of whether there is life elsewhere in
the universe is one of the most important questions in
science. We have been conditioned by television and
movies to accept the likelihood of intelligent life elsewhere
in the universe. These days we tend to say “Of course
there’s intelligent life out there; I saw it last week on Star
Trek.” We have seen it all, from the cute and cuddly ET to
the fanged monstrosity of Alien. However, how likely is it
that we are not alone in the universe? So if intelligent life
is out there, why haven’t they contacted us yet?
The first person to address this question in a systematic
way was Frank Drake, who invented the Drake equation to
try to predict the number of extraterrestrial civilizations
there may be in our galaxy. His equation is rather
complicated but here’s a simple version of his argument.
First we can count how many stars are in our galaxy and
then consider how many of those stars have planets. Until
recently we really didn’t know but over the past 20 years,
astronomers have made remarkable progress in
discovering planets around other stars. We now know that
many or possibly most stars have planets orbiting them.
Could creatures actually live on any of those planets?
Many of them are just giant balls of gas or else too hot or
too cold to contain liquid water which is the basis of all life
on Earth. A few of them do seem to be at the right
temperature. These are the Goldilocks planets: not too hot
and not too cold for liquid water. That is without even
considering the possibility that exotic forms of life may
even be able to develop and survive without water.
Now we enter murkier territory. How likely is it that life will
develop on a potentially habitable planet? We don’t know
the answer but life on Earth got going very shortly after the
formation of our solar system and it has established itself
into every available niche, no matter how hostile.
Colonies of bizarre creatures flourish in perpetual darkness
near deep ocean vents where superheated sulphur-rich
water spews from under the ground. Radiation-resistant
bacteria bask happily in levels of radioactivity that would
instantly kill a human being. Then there is the Tardigrade
which looks like a microscopic eight-legged teddy bear that
can thrive in liquid nitrogen or boiling alcohol. So the
probability of life developing on habitable worlds would
appear to be very high.

One possibility is that intelligent life really is rare.
However it may also be that life is common but intelligent
life is rare (something many of us suspect based on our
own experience). While life developed in the relative blink
of an eye after the birth of the solar system, it took billions
of years before ‘intelligent life’ appeared on the scene.
We must remember that ‘survival of the fittest’ does not
always mean ‘survival of the most intelligent.’ While
intelligence is certainly a useful survival trait, it seems far
from inevitable. If not for an errant asteroid, the dinosaurs
might still rule the world.
Another possibility is that intelligent life inevitably destroys
itself. Until recently, our options for total self-destruction
were limited to nuclear weapons but we are on the edge
of expanding our self destruction armada to include
genetically engineered viruses (think: Ebola meets the
common cold!). Our effect on the environment may also
result in the demise of the human race.
Or is it possible that the galaxy really does contain other
forms of intelligent life but something prevents contact
with us? Here we enter the realm of more speculative
ideas. (Translation: when a scientist says “speculative,” it
really means “a very interesting idea that is only one step
removed from complete nonsense.”)
Among the more speculative possibilities: maybe the
galaxy is a dangerous place, full of robotic probes sent out
by hostile aliens to wipe out any competition so everyone
else is in hiding. Perhaps we really shouldn’t have put a
detailed description of the location of our solar system on
our own space probes. There might be aliens heading in
our direction who might not be very nice to know. They
could be looking out for messages to follow with ideas that
might not be so good for us. It may be a bad idea to
reach out and try to touch ET when we might get a call
from the Alien instead and they might not be as amenable
as some of the aliens depicted in our films.

How likely is it that this life will develop intelligence? This
remains an open question (which is ‘scientist-speak’ for
“we haven’t got a clue”).
Many scientists consider
intelligent life almost inevitable, in which case the galaxy
should be teaming with alien civilizations.
If the galaxy is crawling with aliens, where are they?
Interstellar travel is limited by the speed of light so maybe
it’s no surprise that no one has visited us. We should at
least be able to detect alien radio signals, either from
attempts to contact us directly or in the form of alien TV
reruns. Why haven’t our alien friends contacted us? This
question was famously asked by the Italian physicist
Enrico Fermi so it’s called the Fermi Paradox. All our
arguments suggest that alien civilizations should be
common, yet we have seen no sign of them. There should
be more advanced civilisations than us out there too.
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Perhaps we should be careful who we phone
An even more bizarre suggestion is that superior
civilizations have decided to avoid contact with lesser
beings such as ourselves so that we live in a kind of
cosmic zoo where they are watching us, complete with a
‘Do not talk to the animals’ sign.

WHAT ISTHE POSSABILITY OF LIFE?
How can we estimate the number of technological
civilizations that might exist among the stars? While
working as a radio astronomer at the National Radio
Astronomy Observatory in Green Bank, West Virginia, Dr.
Frank Drake conceived an approach to find the boundaries
for the terms involved in estimating the number of
technological civilizations that may exist in our galaxy. The
Drake Equation, as it has become known, was first
presented by Drake in 1961 and identifies specific factors
thought to play a role in the development of such
civilizations. Although there is no unique solution to this
equation, it is a generally accepted tool used by the
scientific community to examine these factors.

Dr. Frank Drake
Frank Drake developed a formula that considered the
obvious prerequisites for life to develop and an estimate of
how likely these prerequisites are to occur around stars.
The formula he established is shown below:

Where,

N

=

The number of civilisations in The Milky Way
Galaxy whose electromagnetic emissions are
detectable.

R* =

The rate of formation of stars suitable for the
development of intelligent life.

fp

The fraction of those stars with planetary systems.

=

ne = The number of planets, per solar system, with an
environment suitable for life.

fl

=

The fraction of suitable planets on which life
actually appears.

fi

=

The fraction of life bearing planets on which
intelligent life emerges.

fc

=

The fraction of civilizations that develop a
technology that releases detectable signs of their
existence into space.

L

=

The length of time such civilizations release
detectable signals into space.

3

So we need to have a closer look at the elements of the
Drake Equation:
The rate of formation of stars ( R* )
Star formation in a galaxy proceeds at different rates
depending on the conditions within the galaxy and the
type of galaxy. Spiral Galaxies, like the Milky Way, have
high rates of star formation. It has been calculated that
our galaxy has an average star forming rate of about
three ‘Sun like’ stars per year. Some stars are larger or
smaller than the Sun so it is just an average figure related
the amount of gas converted into stars.
Not all stars are suitable to support life of any sort so we
must discount these. Large stars perhaps over three
times the mass of our Sun are likely to be too short lived
to enable advanced life forms to develop. Our Sun is
now about 4.5 billion years old and advanced life began
less than a billion years ago. Our intelligent species only
appeared about ¼ million years ago. Our Homo Sapiens
sub - species only started to appear about 70 thousand
years ago. Large stars may only survive for a few billion
years and the largest stars just a few million years.
Some stars are unstable as they may produce deadly
eruptions and storms producing intense radiation and
mass ejections that would be likely to destroy any
emerging life forms. Our Sun is very stable with an
energy output that varies by less than 0.1% but other
stars, even those similar to our Sun, may have variations
that are much larger. These stars would not have a
stable environment around them and conditions close to
the star would fluctuate violently preventing a habitable
zone from forming.
Stars with planetary systems ( fp )
Modern theories of planetary formation suggest planets
form around most stars and possibly all stars. However
early planetary system are thought to be chaotic and
unstable. Planets moving along unstable orbits are likely
to experience interactions with other planets with
devastating results. Planetary collisions may destroy
planets or may produce larger planets by mergers. Even
close encounters may be fatal.
The gravitational
influence of passing planets could disrupt their orbits
resulting in further collisions or throw one or both planets
out of the system or cause them to spiral into the star.
It is thought that our Solar System may have originally
had up to eighty or even a hundred planets. Evidence
shows that our Moon was created when a Mars sized
planet (we have named Thea) collided with the very
young Earth. Much of Thea was absorbed into a new
Earth and the remaining debris created the Moon.
The planet Uranus may have suffered a similar fate.
Uranus is tilted on to its side and has an axis of rotation
that is at 90º to the other planets and to the plane of the
solar system. Jupiter’s largest moon Ganymede also
shows signs of a possible collision at some time in the
distant past with large areas of its surface appearing to
be made up of different looking materials.
Now we can detect planets in orbit around other stars we
see that the distribution of planets in our system is not a
common format and different sized planets can be found
in any combination of orbits.

Planets with suitable environments ( ne )

Fraction of Planets where intelligent life appears ( fi )

It is not necessary for a star to be very similar to our Sun for
planets to be within a zone that is habitable for the sort of
life that we can envisage. The habitable zone of our Solar
System (the zone where liquid water can exist) stretches
from the orbit of Venus out to just beyond the orbit of Mars.
The Habitable Zone is also called the ‘Goldilocks Zone’
because it (like the baby bear’s porridge) is not too hot and
not too cold.

Our evolutionary track does appear to have favoured
intelligence as the driving feature of our bodies but in
different environments intelligence may not be the most
important driver for evolution. Dinosaurs survived and
dominated the world for millions of years but never
developed high intelligence. However some scientists
believe that there are signs that intelligence had begun to
develop in some of the later dinosaurs which had brains
close to the size of a dog.
Fraction of civilisation with technology ( fc )

The Habitable Zone in our Solar System
Larger stars can have a habitable zone but it would be
further out from the star. Similarly smaller stars can have a
habitable zone but it would be closer to the star.
Whether a planet within a habitable zone can sustain a
liquid water environment on its surface will depend on many
other circumstances. The size of a planet within the
habitable zone can have a major effect on its atmosphere
and its ability to retain any water. Venus may once have
had water on its surface but the run-away greenhouse
effect on the surface has resulted in a very high
temperature and any water has boiled away. Evidence
from the surface of Mars has indicated that Mars may well
have had oceans of water on its surface. It is thought that
Mars, being small, cooled down relatively quickly and any
Iron in its core solidified. It was then unable to power a
magnetic field and solar radiation was able to reach the
surface. This depleted the atmosphere which in turn
caused water to boil in the lower pressure and the water
vapour was blown away into space by the solar wind.
So some factors that may influence the ability of a planet to
support life are: position, size, magnetic field and the
constitution of the atmosphere.
Fraction of Planets where life appears ( fl )
This element of the Drake Equation can be very speculative
and subjective because we do not know how many
variations for the basis of life there are. All life forms that
we know are based on the water cycle and are carbon
based. In our world there is an abundance of water and
water is the best medium for the transport and mixing of the
chemicals that life needs. On other worlds different liquids
may be used instead of water and the basic element on
which life is built may not be Carbon but something else like
Silicon for example. Silicon is one of the most abundant
elements on Earth and does have the ability to combine
with many other elements and compounds. It is not as
good at creating compounds but may be good enough.
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This element of the equation presents us with a problem
because unless other civilisations develop the kind of
technologies that we can recognise then we will miss
them. We also have a timing problem related to the
distance that other technocratic civilisations are from us.
If a civilisation has radio and sends a signal in our
direction at the speed of light it may take a thousand
years to get to us. At the moment we are searching for
radio signals from space but if we stop looking for signals
in fifty years time we will miss those signals if they arrive
in a hundred years time. We may have missed signals
that arrived a hundred years (or even a thousand or a
million years) ago and the civilisation that sent them may
have stopped sending them or have developed a different
communication technology that we do not yet have.
Length of time civilisation send signals to us ( L )
This aspect includes the arguments in the element above
but requires thinking about an even more fundamental
question, this is: ‘how long can a technically advanced
civilisation survive?’ The major worry about the survival
of our civilisation in the 1960’s through to the 1980’s was
the prospect that we would self destruct using our nuclear
weapons.
That threat has reduced in the last decades but we are
now confronted with environmental destruction which
could be even more devastating for our civilisation. If
civilisations on other worlds are faced with the same
problems then there might be a finite limit to how long a
technocratic civilisation can last before it destroys itself.
Using the Drake Equation
The obvious thing to notice about the Drake Equation is
there are no known values in the basic equation. This
means the user of the equation has to insert the values
according to estimates from studies or from best guesses.
It then becomes obvious that the answer that is obtained
is dependent on the data put in.
Over the years an enormous range of values have been
tried in many different combinations so it is no surprise
that the results vary enormously. Results for N (the
number of detectable civilisation in the Milky Way) have
varied from 2 up to 280,000,000 so it looks as if the
answer is ‘we still don’t know’.
One consideration that has rather fallen out of favour is:
perhaps we are alone. It may be that we are just the first
intelligent beings in the universe or there is something in
the combination of circumstances that produced our Earth
which makes it the only possible place that can produce
life. If this is true then this makes us the rarest and the
most valuable combination of elements in the universe.

THE SEARCH FOR LIFE OUT THERE
The questions ‘Is there life on other planets?’ and ‘Are we
alone in the universe?’ are two of the most enduring
questions in science. Many branches of science have
been involved in looking for evidence that life could or
does exist in places other than on Earth.
It now seems strange to think that even into the 1960’s it
was still thought that there could be life on Mars or Venus.
There was even a major panic on 30th October 1938 when
the actor Orson Welles read the introduction to a new
radio dramatisation of the ‘War of the Worlds’. He started
the programme by broadcasting a realistic sounding news
bulletin about an invasion from Mars. It sent thousands of
people fleeing to the hills for safety and caused major
traffic jams on the highways.

The presence of the salty ocean does not mean there is life
in the ocean but there is a possibility that there is life. On
Earth, ecosystems have developed around volcanic vents,
known as ‘Black Smokers’, on the deep ocean floors.
These life forms exist without sunlight and instead draw the
energy they need from nutrients ejected from the hot vents.
It is possible that there may be life forms living around
similar volcanic vents in the ocean on Europa so scientists
are now working to find a way to sample these waters.
However it is very unlikely that any life forms living around
these vents would be anything more than bacteria so we
need to look elsewhere if we are to find intelligent life.
The SETI Institute is an organization whose mission is to
explore, understand and explain the origin, nature and
prevalence of life in the universe. SETI stands for the
Search for Extra-Terrestrial Intelligence.
Its main
programme is the use of both radio and optical telescopes
to search for deliberate signals from extraterrestrial
intelligence. Instruments used by SETI scientists include
the ground-based Allen Telescope Array, several groundbased optical telescopes such as the Shane telescope at
Lick Observatory, the W.M. Keck telescopes & IRTF in
Hawaii and the Very Large Telescopes in Chile. SETI
researchers also use space telescope facilities, mostly the
Hubble Space Telescope, the Spitzer Space Telescope
and the Herschel Space Telescope. SETI scientists are
also involved in space missions, the New Horizons mission
to Pluto, the Cassini mission, currently in orbit around
Saturn and the Mars Rovers Opportunity and Curiosity.
Along with SETI searching for signals from other
civilisations astronomers are searching for planets that may
be orbiting other stars. So far, at the time of writing, 2012
exo-planets have been found. Most of these are large
planets because they are easier to find but smaller ‘Earth
like’ planets are starting to be identified.
Finding Earth like planets is a great achievement but
finding evidence of life on these remote worlds is much
more difficult but not impossible. It is just becoming
possible to analyse an atmosphere that a planet may have
as it passes in front of its star. If oxygen is found this is
likely to indicate the possibility of life on the planet.
The uniqueness of our world

A contemporary illustration from the 1930’s
We now know that there is no life on Mars or Venus and
there probably never was. Any trace of water on the
surface of the planet disappeared about three billion years
ago. Our probes have visited the other planets in our solar
system and established that there are no signs of life on
any of the other seven planets. However the probes that
have been studying Jupiter and its extensive moon system
have discovered some intriguing features of Jupiter’s
second moon Europa. Radar scans designed to probe the
interior of the moon have revealed what is almost certainly
a liquid ocean beneath a 30 to 60 kilometre thick crust of
frozen water. The water is suspected to be salty and up to
30 kilometres deep. This means there is more liquid water
on this little moon than there is on Earth.
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Our world has many attributes that appear to be perfect for
the creation and the sustaining of life. Firstly our Sun is a
perfect star. It is a single star, is very stable and produces
a constant supply of energy, heat and light that varies by
less than 0.1%. It has been stable for 4 billion years and
will stay that way for another 4 billion years.
Our Moon is also very important to life on Earth. It
stabilises Earth’s spin on its axis and without the influence
of the Moon the spin of Earth would be erratic, creating
major swings in the temperature and climate which could
destroy all life on the planet. The creation of our Moon in a
collision with another planet caused the 23.4º tilt of the axis
which gives us our seasons. The Moon also gives us the
tides which may have helped in the formation of life on the
planet. Earth has a strong magnetic field that helps protect
life from deadly radiation from the Sun and an atmosphere
that protects us from ultraviolet radiation.

THE GEMINID METEOR SHOWER

The Geminid Meteor Shower – showing the Radiant Point in the constellation of Gemini
In the middle of this month, around 8th to 17th December, The actual peek of activity will occur at 13:00 on 14th
there will be a meteor shower known as the Geminid December but will not be visible from the UK as we will be
shower. There will be a peak in activity during the in daylight. Observers in the USA will be luckier as they
evening of the 13th and morning of 14th December. The will be able to see it in their darkness before dawn.
very best time to watch for the meteors will be during the Because the constellation of Gemini is above the horizon
th
early morning hours on 14 December (at 07:00 the from early evening, the meteors can be seen for most of
shower should be at its maximum as seen from the UK).
the night and in almost any part of the sky. By midnight
The new Moon will be in the west during the early the constellation will be almost due south and high in the
evening of 13th December but it will be gone by the time sky. If you are intending to have a look remember to
any serious meteor watching has started. Conditions wrap up warm before you go out because you will soon
look very promising, weather permitting and the sky will feel very cold and that will spoil your enjoyment of the
be dark and moonless all night.
shower. Make yourself comfortable in a garden chair and
The type of meteor that occurs in showers usually spend at least an hour looking.
originates from a comet and is much more common than
the ‘Fireballs’ that originate from asteroids. The Geminid
shower for this reason is unusual because it is thought
to originate from an asteroid known as 3200 Phaethon.
This means that some of the meteoroids (the particles
moving through space) may be of a rocky nature so they
will often be bright and survive for quite a long time.
When they enter Earth’s atmosphere about 100km up
they might produce a bright and persistent trail.
The Geminid meteors also enter the atmosphere
comparatively slowly at about 35 km/second compared
with other showers that enter at over 75 km/second. As
a result of this slower entry and some having a more
robust make up, the Geminid meteors may appear
brighter and their trails across the sky last longer.
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Geminid meteor shower composite by Clint Spencer

THE NIGHT SKY DECEMBER 2015

The chart above shows the night sky looking south at
about 21:00 on 15th December. West is to the right and
east to the left. The curved green line across the sky is
the Ecliptic or Zodiac. This is the imaginary line along
which the Sun, Moon and planets appear to move across
the sky. The constellations through which the ecliptic
passes are known as the constellations of the ‘Zodiac’.
Constellations through which the ecliptic passes are (west
to east): Aquarius (the Water Carrier), Pisces (the Fishes)
Aries (the Ram), Taurus (the Bull), Gemini (the Twins) and
Cancer (the Crab) beginning to appear over the eastern
horizon just off to the east of the chart.
The Milky Way can be seen arching across the sky and
passing through Monoceros, Orion, Taurus Auriga and
Cassiopeia. This is the galaxy in which we live and our
Sun is just one of the 200 billion stars that reside in this
large spiral galaxy. It is difficult to see from light polluted
towns and cities but can just be seen away from the glare
of lights on a clear dark and Moonless night even from the
centre of towns. To really appreciate the beauty of the
Milky Way it is best to go a short distance out of town and
away from street lights.
Taurus is prominent in the south. The bright red star
Aldebaran is located at the centre of Taurus. Up to the
right is the Open Cluster M45 known as the Pleiades or
the Seven Sisters. The cluster looks like a fuzzy patch of
light at first glance with the ‘naked eye’ but after a good
hard look, up to seven stars can be made out. It looks a
little like a smaller version of Ursa Major (the Great Bear
or Plough). The Seven Sisters are best seen using a pair
of binoculars and it looks very beautiful.
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To the east (left) of Taurus is Gemini with the stars Pollux
and Castor as the Twins. At the end of the line of stars
leading from Castor is a lovely Open Cluster M35. It can
be seen using binoculars as a small ‘fuzzy’ patch but a
telescope will show it as a ball of stars.
There are another three open clusters known as M36,
M37 and M38 in the neighbouring constellation of Auriga
that appear to be almost in a line with M35.
To the west (right) of Auriga is the constellation of
Perseus that appears as a line of stars pointing the way
up to the striking ‘W’ shaped constellation of Cassiopeia.
In the south east (right of the chart) is the Great Square of
Pegasus. The square is probably larger than expected
when being searched out for the first time. The ‘square’
can be used to judge the condition of the sky for
observing. If four or five stars can be seen within the
square then the conditions should be good, any more
stars could indicate seeing may be very good. M15 in
Pegasus is a very nice Globular Cluster.
From the top, left (north east) star of the Great Square of
Pegasus called Alpheratz are two diverging lines of stars
that mark out the constellation of Andromeda. The star
Alpheratz is in fact designated as the brightest star in the
constellation of Andromeda but to the observer it is
obviously part of the Great Square. Andromeda is best
known for the Great Spiral Galaxy M31 that is located in
the constellation. Messier 31 (M31) is the closest large
spiral galaxy to us and is just visible to the naked eye.
Just below Taurus is the very beautiful and impressive
constellation of Orion which will be the main feature in this
guide to the night sky next month.

Gemini is easy to find because its two brightest stars are
quite close together and similar in appearance. The two
brightest stars are called Pollux (β) and Castor (α) and
are known as the Gemini Twins. Although Castor has
been given the Greek letter designation α (alpha) which is
normally given to the brightest star in a constellation but it
is not actually the brightest.
Pollux is brighter at
magnitude +1.59 compared to the +1.9 of Castor.
However Castor is a double star with a fainter companion
that has a magnitude of +2.9 and separated by 6 arcseconds. The two stars, known as Castor A and Castor
B, orbit their common centre of gravity every 467 years.
The pair can be separated in a 75mm aperture telescope
on a good clear night.
There is one Messier object in Gemini which is one of the
most beautiful open clusters. M35 is quite bright and can
be seen using binoculars on a clear night but a small
telescope is required to resolve the individual stars. When
a medium size telescope is used a beautiful string of stars
running through the centre of the cluster can be seen. An
Open Cluster is a true group of stars that originally formed
from the same nebula (cloud of gas and dust).

TAURUS

The constellation of Taurus
Taurus has the rough shape of a cross ‘X’ with an old
open cluster at the centre. This cluster is called the
Hyades and its stars are beginning to disperse. It is a
beautiful object to be seen using binoculars. At the
centre of the Hyades is a bright Red Giant star called
Aldebaran. However Aldebaran is not a member of the
Hyades but is located about half way to the cluster.
There is another and more famous Open Cluster in
Taurus which can be found to the north west (above and
right) of the Hyades. This is a much younger cluster and
is located a lot closer to us. Consequently the powerful
young stars appear bright and look very beautiful when
seen through binoculars.

The Open Star Cluster M35 in Gemini

AURIGA

Messier 45 (M45) the Pleiades (Seven Sisters)

GEMINI

The constellation of Auriga
Auriga has the form of a ‘crooked’ pentagon with the
bright white star Cappella at the top. Capella is directly
overhead at this time of the year so is quite easy to find.
There are three lovely and impressive Messier objects in
Auriga M36, M37 and M38 these are all open clusters.
They appear to be in a more or less straight line with M35
in Taurus. They are all good to see using a telescope but
perhaps not quite as impressive as M35.

The constellation of Gemini
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THE SOLAR SYSTEM THIS MONTH
MERCURY rises over the eastern horizon at 09:00 and
may be seen on the western horizon at sunset towards
the end of this month. It will be at greatest elongation
(apparent furthest from the Sun) on 29thDecember
VENUS is a very bright morning object rising about
04:00 GMT in the east. It has a diameter of about 15
arc-seconds. It appears as a crescent widening through
the month but getting smaller in diameter as it moves
back towards the Sun and into superior conjunction.

The earlier riser will be able to see Jupiter at its best just
before sunrise and at its highest point above the southern
horizon. The cloud bands will be visible in a 100mm or
larger telescope.

th

Jupiter, Mars and Venus in the south at 07:00
Venus was at its greatest western elongation from the
Sun on 26th October, this was when it was at its furthest
apparent distance from the Sun but is now moving back
towards the Sun and superior conjunction (behind the
Sun). As it appears to move back towards the Sun it will
gradually get smaller but it will develop into a wider
crescent shape so its brightness will remain almost the
same at about magnitude -4.1. Through a telescope it
will appear ‘gibbous Moon’ shaped as shown below.

Jupiter and its moons on 15 December
Jupiter’s moons are easy to see using any telescope and
can be seen using a larger pair of binoculars.
SATURN is peeping over the eastern horizon just before
sunrise and so is very difficult to observe.
URANUS rises in the east at about 12:00 will be due south
at about 19:30 and will be visible until about 02:00. It is just
visible using binoculars and will appear as a rather small
blue disc when viewed using a small telescope at
maximum magnification.
NEPTUNE rises in the east at about 11:45 so will be visible
until around 22:00.

THE SUN
The Sun rises at about 07:50 at the beginning of the month
and at 08:00 at the end of the month. It sets at about 15:50
at the beginning of the month and 16:00 as the month
ends. Sunspots and other activity on the Sun can be
followed live and day to day by visiting the SOHO website
at: http://sohowww.nascom.nasa.gov/ .

THE MOON PHASES IN DECEMBER 2015

Venus as it will appear on 15th December
MARS is an early morning object rising over the eastern
horizon at 02:00. Venus is moving away from Mars so
makes it more difficult to spot. Mars appears small at
just 5.0 arc-seconds and quite faint at magnitude +1.4.
JUPITER is also an early morning object rising over the
eastern horizon at 00:00 at the beginning of the month
and 23:00 by the end of the month. It will be worth
looking out for at the end of the month when it will be in
the south just before the Sun rises. Jupiter appears
large at 37 arc-seconds and bright but it will be more
difficult to see as the sky brightens at about 07:00.
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Last Quarter will be on 3 December
New Moon will be on the 11th December
First Quarter will be on 18th December
Full Moon will be on 25th December

THE NIGHT SKY THIS MONTH - DECEMBER

The chart above shows the night sky as it appears on 15th December at 9 o’clock in the evening Greenwich Mean Time
(GMT). As the Earth orbits the Sun and we look out into space each night the stars will appear to have moved across the
sky by a small amount. Every month Earth moves one twelfth of its circuit around the Sun, this amounts to 30 degrees
each month. There are about 30 days in each month so each night the stars appear to move about 1 degree. The sky will
therefore appear the same as shown on the chart above at 10 o’clock GMT at the beginning of the month and at 8 o’clock
GMT at the end of the month. The stars also appear to move 15º (360º divided by 24) each hour from east to west, due to
the Earth rotating once every 24 hours.
The centre of the chart will be the position in the sky directly overhead, called the Zenith. First we need to find some
familiar objects so we can get our bearings. The Pole Star Polaris can be easily found by first finding the familiar shape of
the Great Bear ‘Ursa Major’ that is also sometimes called the Plough or even the Big Dipper by the Americans. Ursa
Major is visible throughout the year from Britain and is always quite easy to find. This month it is on the northern eastern
horizon. Look for the distinctive saucepan shape, four stars forming the bowl and three stars forming the handle. Follow
an imaginary line, up from the two stars in the bowl furthest from the handle. These will point the way to Polaris which will
be to the north of overhead at about 50º above the northern horizon. Polaris is the only moderately bright star in a fairly
empty patch of sky. When you have found Polaris turn completely around and you will be facing south. To use this chart,
position yourself looking south and hold the chart above your eyes.
Planets observable in the night sky: Neptune and Uranus with Venus, Mars and Jupiter before sunrise.
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